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(54) COMPOSITION OF IRREGULAR REFLECTION PREVENTING FILM, METHOD FOR FORMING 
PHOTORESIST PATTERN USING THE SAME, AND SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem wherein an inclined 
pattern is formed due to absorption of the light by the photoresist resin 
at the wavelength used for the light source in a lithographic process 
using KrF or ArF laser, VUV rays, EUV rays, electron beams, ion beams 
or the like as the light source. 

SOLUTION: In the method for forming an superfine pattern by using an 
irregular reflection preventing film containing an acid generator, an 
organic irregular reflection preventing film with addition of an excess 
amount of an acid generator is used so that a pattern having a vertical 
profile can be obtained even when a photoresist resin having rather high 
absorbance for the light from the light source is used. 
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(57) [Kft] 

[HUH KrF.ArF. VUV, EUV. Iffi 
(E-beam) jJ-Vtf-i* (ion beam) «09%jRi«¥U 

*«l=ffl^6*t*a*fl)*t*«L.r*W»Lfc/^-> 
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[it*« 1 ] *-xWB* flUMH&tti8tt£dtr¥*{* 

l*MX£ffl t * 6 i=**j :t * * « t -r *sljsmi»±h 

[IS** 2] ttCllft^ffltt. *»»4*i-CiB*^i:« 

»«fr*»#« i i=e«<Dfls»iRjtB«j*m. 
[m** 3] «e%iMe^»tt. *-x*Katf«ft» 

WtSSSIcftLO. 1-Z0ll«fflitffll^^tS 
roggSfclcMLO. i~i 0 1^6 :ifc£ 

i«»i:-r*ii#a3i=E««>sas»iDf±K«ia*. 
^ixtor^Hz*— K s?7x=;ua— K*^*-y-7;u 

tPTVf^-h. S/^x^U/^* h + ->^x^ju 
X/l/Jts-^A h 'J 7 L/— K y7i-;i//<7 HH— ;U 

;u^x=;ux;u^-^A hij7l/-K h y 7x_jux 

=;ux;u*=->A h U 7 K 5*7>;u-*-:7 7;ux;u 
*->7A h y ? K ^Suih'S h'h'J^^tP/* 

>x;u**— K i/— hP'Oi^U h vU— K n-f 1 

*>;us?x;u*:/fctf-*-7*;u<f s h* h y ?>m-d * * > 

«*LTm*« = 2 ~4©ivf*i 

[95**7] lfilES&B££*iJI*, ^-xffiflg&tfffiftffl 
0>I8MI::WL2 o~ 1 0 OlI%05l1?fflU4^tS 
1Wfc-r*H*«6l=E«©ftE»l»itR*rt». 

(OggaSICft L 3 0-5 OM*%<7)ST?ffll^6C££$# 

i-sis** 7 iciBK(0SLssti»±iiifafie«3o 
[is** 9] ttiBftiMB£*iii. Tias o) st; 
(4) -cfttftfr&BttShfetaewtkKXfiaftL 

TfflU* C fc £ft«fc?-£fl** 6-8 <Otvffc.fr 1 * 



(4) 

Attxjb**-m-e*y. nitoxiiit*6. 

[8***1 0] HE A 14. TE5* (3 a) T-*£*lSS 
XI4TE* C3b) ^^Mt-SS^t^ftt 

sifi** 9 i::E«a>a.Kaii&±K«>ft«g. 

[ft 3] 



+0~. 



I 

T 



(3 b) 

1] WE* (3) (DftftKitt. TExt (5) 
*i* C fc £*ft fc f 61?r** 9 l=E«a>a.&IM> 
±jBEI§J$*l. 
[ft 5] 



(5) 



Al*X^*-h*T?fey. n 1*0X1*1 
[if**1 2] f>E3 (4) ©ftftfctt, TEsC (6) 

juuum. 

[ft 6] 



<£«« 



BuExtr% 

Al4x;Mv*-h&T?fcy, n(4oxi4n?&.&. 
[31**1 3] WES (5) efcftttli. TEit (5 
a) - (5d) ?fca#fr&SW£*l£Cfc£i|$«fc* 

-sis** 1 1 i=etto>asKi»±Kiaa». 

[ft 7] 



2 



CO 




[1***1 4] ffllBSC (6) ©fc^*!*. TI35C (6 




(1) 

urca-e. R,*t;R 2 i*fi*xi*±««*s*ifcK*a 

4] 




Nt*«1 6] fltrfBiC (1) <Dfc£»l*. (1 
a) ~ (i d) SSttdF tit 

lit 1 5] 



CH3 CH, ( la ) 



a) »tf (6b) ■C&*»^6a«?**i«ct«1*«i: 

-rsa** 1 2 iziBSrosLsiti»±Ji*afiEtio 
lit 1 1 ] 



(6b) 



ra#«i 5] iriHSHb«!ii*TSEa d) 0Mb£tn?& 
y. *-x«KI*TBjC (2) OT/K'J tf-;u^x^-;u 

Cft1 3] 



CHs CH 3 (lb) 
lit 1 7 ] 

CHjCH, CHaCHj (l C ) 

[lb i 8] 

CHjCHa CHjCH, (id) 

[H*ai7] (a) asitnjt:BM«*«ttxv7> 
at/ (b) neasiittjtKo±«i=74- h 
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( a ) If 1 ~ 1 6 ©ivf tlfr 1 Jll~I3©(DSLS*fR& 
yLTaR»IS±«fc»ia-f4«l*. (b) fl&easf* 
LT7*hH»Xh«t«WW*IWI. <c) frets* 

*t»*f*aii. (d) #jfs&s^£'<-*>7-ts 
epg. &ut (•) frEiixtt^sukLr 

±SJT-fc3c.fc£f#et£-f3iit#>£i 7*fcl*l 8 legs 
h UvX h/<4t— >©»«»)*. 
[IS#Jg2 0] 7-1 9<0l>-f*l*M JSKteSi 

[000 1 ] 

[»Wa>Bt4tt«#B] **WI4. M£fflt*ttfL 
S»KJhH*rt«il=H-f*i:fct.l=, c©a£*ri»±l8i 

*I=IIU *9*L<I*7* M^X h«f«M<jfc«=JI! 
SCiJlftt^fcft, J&*©B£E±*l£;SilOL.fc:fr«i 
*<£'>£»©?*- KUvX l-millfcffll^irLTtllil: 

[0 0 0 2] 

[$*©ftffi] 2 4 8 nmjfejg (K r F) SffllWHM* 

mMBKoaftxa-eUHi: i60nm l /s ©« 

J:y««HS@*t»*-r*fc«)A r F ( 1 9 3 n m) , 
VUV (157nm) , EUV (Extremely Ultraviole 
t; 1 3nm) *0ttlijKftO*IM*J8li6MlHtta 

«aiei=»r*«f»3S«JHT4"T?ft*. la^ l, 

> (3 6 5 nm) SI/K r F (2 4 8 nm) Kffil**? 
* hUvX H±£*iHb&*-ettK«<«tA3il«*<. C 
9 3nml=»-*-**3(taA«**yi=**<rffl 
^■6 IV, ^©J^fcJUSlcfcy, 3?§JMt 

^#3*<aot i*«ti*7$ y ^saiMir y im * y ? $ 

3MHfI£ffl^T1 9 3nmS3t h UvX r-£B338LT 
I^S. LfrL, C*l&©«»*1 9 3 nmlCfctf S«Mc 



[0 0 0 3] 01 (a) Its HUi?X h©*»C*t 

ttx-y^>^®i 0O±«:l*4*ifc7t hU 
vX h 1 2©±g?tT8PlciiiaLfc3fe©jt^»fPI-'r 
fcSfcft. MS© (vertical) /<*-;/ 1 4 ;Wj$T*# 
5. LfrL. 01 (b) t5i**iT^4J:ai=7#- hi/ 
vX h©*«l=J*-r«"ftJltS*<aL>tt?l±, 7*hl/y 
X h 1 6»±il:aiLfc*«)i*'T»J:y>W:ft. 
fb^JitiS7*r-UvX h©»*±»^6«4Lfcll© 
*A«T»J:y*l*©T?. Stfc&01 bl=»S*lTL^J: 
5l=M*Lfc»tt©/<*->1 BjM&jST?**. -Tftfc 

4. »*i=j:y*£*-«il©au**K#£ir.*A-c-t© 

&©-£&•&. 

[0 0 0 4] Lfetfot. Z^^^flgt-^fc^TsSP^© 

L\~lm-lT^hhK IttVUV (15 7 nm) gSUMiE 
uv (1 3 nm) 3feS£ffll^*£C©«fc5*8tl!i©IJIi 

[0 0 0 5] afi»ttJ«*ffll**tt*©ttffi:LT 

it. kuvx ha^a>ni=*xft(fta> 

»&*20©«^ft*aKI*lfcJtlIfc»rt**£i:l=J: 

y. *iin**fi^&sw*tifc*i=«fcy3E±-r*/NU- 

>> 3 > (halation) fcTJMWt***LTl>* («* 
li. fctfX* 1 #«. ) . 
[00 0 6] 

HttMMU] *HKI1r»6. 4 6 1, 7 7 6^Dflt 
[0007] 

L J: Si* 7tH/v 

xi-«ai©«»=»t-«*«***>'>K<T*sit©/< 
*->si»*f=ft. Kx±ffl&ft&asiti&.itHiBj*ft 

£1S«-f •5;ri:£@Wl::f'&. af&l=. *fEEIifJtBa 
Kttl&jJ:KI§f£ft£f'JJiJ Lfc7* h bi>X h/^->© 

r#tta»t;7t i-u^x h/^->©»«^s£icj;y 

[0 0 0 8] 

[S!I£l8,*1-£fc#>©¥-IS:] 9I#8 1 l=IEt£©*8jl 

ffl©asimjtiftiMMisi=fci*-c, ffrG«a«aii«± 

fc*1**i:-f*. 
[0009] n*9i2i=iB«t©*ntt. ii*«ii=fB« 
©sas«i»±Kiaja*i=*}L*T, mmm%±m\t. km 

[ooio] immsiztmo^mit. mxmziztm 
©as»i»±K«a*i=fc^r, sriBjt^fe^siii*. ^ 
-xst8gat;ffiftSij©i8SS(=*tLo. 1 -2 011% 

[001 1] m*m4\zmm<»mm. ii*S3ictBi£ 
»afi»iB±i««*i:6i^. tte«Kii£Mtt;« * 

-X^Bg7AU:»bSI©fe v afilc^L0. 1 ~ 1 0li% 
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[0 0 12] H*3S5|zE«(0*fWli. tmm 2-4 0) 

|J7U- K i/?!-;^?- t -^i/7i-;wi- 

+t-7;u*n7;Hr*- h. h U 7x-/^x;l,/^;-•!7A'^ 
*-^>-:7;^?|-□7> ; ? L: E*-K h'J?x=A>X;i<*-0 

u— K 7$;U'f 5 K h 'J jU5j- □ ^ $ 1/x;l-**— 
)U<i 5 KHJ7ju;1-q>*vx;Ms*— h 

t* ft 6 aR * tit * © t ma t x raft l t m n 
[0013] m^meizmmco^mtt. i«*js 1 i=en 

(OftS»RjtJMi«*l=fc^T, WEiM6'fe*ltt. KM 
[0 0 14] SI**7I=E«©*WI±, H**6I=E« 

a>asEitwjUMija*i=fet^T. frE(»itf6^siji±, * 
-xt»*irafc»©*Mti=» l 2 0 ~ 1 0 0 mm% 

[0 0 15] IS*«8|CgB«CDfEWIi, m*®7iztm 

-x*Hat/«fc?Wfl)*a*ic» l 3 0 ~ 5 0 ss%© 

[0016] |R*3 9 IcEKOTfgWIi, 6 ~ 8 © 

enutx^ffitt. Tffia (3> attf (4) -eft & 

[ft1 9] 



(4) 

[0017] »#«1 oicE«S©HWIi, 1**41 9 I=E 

(3a) T*^$*L£*XI;fcTffi5£ (3b) T'*£*l-SS 



(3b) 



[0018] ft*ai 1 l=Etta>««li. M**9I=E 
«©flR»IB±K«rt*l=fet*r. fflfEsC (3) ©<b£ 
TEsE (5) -e»**i*-t*lt«if *. 

Hb2 3] 



(5) 



fllES-e, Aiix;u**-hgT*&y, niioxiii f 

[0019] 2iciB«rofgwi±. m*«9i~E 
m<D&.Kmm±mm^zti^x. mea (4) ©ft* 

ftli. TESC (6) T?»**i«ci:t1»*f<-*. 
[1b2 4] 



\==/ (6) 



HJEiCT'. Alix;u**- hST'fcy , nl±0Xtt1T7 

[0020] n*a 1 3 iceb® aw*. n*4t 1 1 e 
E«roas»i»±iwart*i=i3^r» unsd (5) oit 

ftfcl** TES (5a) ~ (5d) T-ft3f$frbiI}R£ 
[1b2 5] 



a: K>-„., 

6] 

"cG_ 
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[ft2 8] 

8 (5d) 

[0021] s*« 1 4 iztmomm. n*« 1 2 1= 

E*©aK»l»JtJMfiJMlJl::i3l*-C. MIHsC (6) (Oft 
TIES (6a)M(6b) -CftftWfr&SfR 

[ft2 9] 

" (6a) 

nt3o] 

o (6b) 
[0 0 2 2] R*gl 5I=E«0)3EWI±. HsMM ~i 
4 03 1 *l=E«fl5aKltl»JtKI§rt*(:: fe H 

T, l»E»b»lttTIBS (1) ©fts*u*y. 
OTSttTES (2) £0?K ^ e-)UZ>JL/-}l>Vib&Zk 

[ft3 1] 




i~i oror;u*;u*T?*y, R,i***xi***;u-e 

[ft3 2] 




[oo2 3] mw\ 6izmmomM\t. m*®i siz 
mm<DHis.m^±mmi$.wzi3^x, trad <u o>ft 

(1 a) ~ (1 d) 

[ft 3 3] 




CH3 CH, (la) 

[ft3 4] 



[ft 3 5 ] 



[ft3 6] 




[0 0 2 4] SI#Jg1 71=E«»»WI*. 7thb'/X 

h/^-><D»BE*s6-ei5^-c, (a) asstteitBUs 

swK6jhKt»rt-r*apt. au= (b) neaKitttjh 
m<D±u\z7* h l^x ^m^mmt^mm^by t 

[00 2 5] IS*« 1 8 lcEiSa>#Sf«li> S*« 1 ~ 1 

6©^-f*i*»-*i=E«©a.s»i»Jtii*ia*€ffl^fc 

i;xh/^->ro«sait Ca) ar*«i ~i 6<o 
i*r*i*-*i=E«roaK»lK±lMija**»i „ * > 
^®(73±gRlcM^L. *-*>yLTaE»IBJtB£» 

fiW*ai«. (b) »Eas»i»±K±i=7* kus?x 

SHM. (c) ttEeX*£S%-*-«RR. 
(d) «E«*»t'C-*>yf «MK Atf (e) TO 

[0026] mtai 9iciBmo^wi*. M*an 
ftivc. TOE8t5g£8<Jii. ifc»*±#ixiil»»**«l'e 
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[0027] M*g 2 o n** i s * 

[0 0 2 8] 

*#wi=, *aw=««><*- 
yaKtittmit, (a) Bag£fl£d&a.£ltRiJtMi 

&8.®m±mKf£tt>®m. (b) MBafiitnjUi 

* h UvX hH£»l£-f 4KB, ( c ) flrettj|l*&S 
«1-*BWB, (d) HrE*****-*^*^*. 
fttf (a) LT«Ml3*-'hUi>Xh 
/**->£»4KB£Sfc. 

[0 0 2 9] (fia«<n«t5l=. 7t KUvX hff)pfc3SI^*f 
•f 4"RJte«#£'J>!Kl.^#l;J\ 7* hbvX h©±»K 

#IWC. 9MMM91 bO*3l=«»Lfc»«0/<#- 

[0 0 3 0] *#eet*i*, cro* 5 feWHiS 

4. 

[o o 3 1 ] 01 c I*, *S§liflfr££&;h.fc/<*-:>© 
»ttt*1-BS-Cfty, C*il**JMH::*-*#lti»*5/ 
1 o 0 0)±S|ilcKJE±»JA^»l**if=SlSWR6±e 
2 0 0*t»***l, -&©±l~?* HL/yX h 1 0 2A'I 

f<E*5%» 7* hl/vT, h 1 0 2fl)3t3SlcJPtf 4flftftSE 
tfimwz, 7*hUi?XM 0 2ro±SiilcSI3Lfc3t 
©SA^TSRJ: y £ < -C*H,K»I»±« 2 0 0 l=a**ifc 

ffiS L . T#U'>« < »« * *ifc»*« 5 ^ i: ic * y a 

[0 0 3 2] c®J:5&*SHI=ff«H&!tl&±n«Jft 

Uji*. a«<o**a.s»iKJtKaja*tL-c*ii«±M 

( i ) ©ft**. LTJtiKUxSilroSiiJ^S 
fcfTKst (2) cdtK'J e-;u^i/-;k at/^rtntfS 

[ft3 7] 




mar*. R^tfR.ttaaxttSMiitsftfciiHRR 

1-1 0O7**fl«t*y, R,I***XI*>7^T? 
fc4„ 
[ft 3 8] 




[0 0 3 3] filfBJt (D ©ft**J(*. TESt (1a) 
-(Id) ©ftfc*T?44»*5>aM?**i.4©*<»*L 

[ft 3 9] 



[ft4 0] 




CH, CH, (lb) 

[ft 4 1] 



[ft4 2] 




CHjCH, CHjCH, (Id) 



[0 0 3 4] *ftmiZ%hS.S.M^lkmma»^t^*i 

d*-e*titffir*it«fflWll6Tf*y. fetaii. us 5,2 
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12,043 (1993^5^18B) „ WO 97/33198 (1997^9^12 
B) , WO 96/37526 ( 1 996^1 IE 28 B) . EP 0 794 458 
(1997^9E10B) , EP 0 789 278 (1997^8E 13B) . 
US 5,750,680 (1998^5E12B) , GB 2,340,830 A (200 
0*f3£1H) , US 6,051,678 (2000^4E18B) . GB 2, 3 
45,286 A (20004F7E5B) . US 6,132,926 (2000^10^ 
17B) , US 6,143,463 (2000^11E7B) . US 6,150,06 
9 (2000^11^21 B) , US 6,180,316 B1 (2001^1^30 
B) . US 6,225,020 B1 (2001*F5E1 B) , US 6.235,44 
8 B1 (2001^5E22B) AtfUS 6,235,447 B1 (2001*5 
E22B) *i=B«**i-c^« * 

~2OSS%-C*fc50>#*T* L<. 0.l~l0Sfi% 

[0035] %m%±m¥o. 1 s»%KiT©»-effli^ 

i>-px.-JlB — h*^^^-9"7;U/j-P7txX7i- K Vz> 
x— t -^n^i^uxjUTfrx^A h 'J 7 u 

- K h 'J? x-JlZ.)l>*-^J±^*rV-?Jl>*07 list 

K hM ^x^uxvu^^a 

;u hvu— K n-fv;i/'/^J^>s^t7fM 5 

[0036] *6i=. *«wi=«*as»i»±ii*Brt«i 
i=^r*ti*»K«±siii*. f»ic<fcy»**^-r*ctAt 

liTsas (3) &tf (4) -e^^SA^aws+i-fctro 

«JHhl=XI*aALrffl^««D**»*LL>. 
[ft4 3] 




Hb44] 



A (4) 

[0 0 3 7] mmi&X\ AliX;U**-r-ai (sulfonat 
e group) tLT. *?£ L < l*T!E*t (3 a) f^Stl 
■SSXIiTf3iC (3 b) T»w**l**1f*4. 



[ft4 5] 
[It4 6] 

l (3b) 
SfTlBS (4) CSl»TnliOXtt1t»i. 

[0 0 3 8] *attfflili*-;%ttB&tfH1bfflalMt 
aiC?*L20~1 O OSa%t?feS«)AW*L<. 30 

- 5 os5%T*fci>ro/)U y»*u\ ®mm±mtfz 

1 O oa»%m±T?fflL^tl*tSI± 

(hot plate) Izge&tl (residue) I ^ 

[0039] (irffiit (3) (0ft£1*lliTK5* (5) T-tS 
i*i*»A<»*L<. (4) ©ftft*l*TESC 

(6) T?5i**tl*<OA<»*Ll^ 
[ft4 7] 

or™ 

\ (5) 

[ft4 8] 

[0040] a?6i=. friBS (5) ©fcftlfcttTea 

(5 a) ~ (5 d) T**£:»xS<7>tf#*L<. ffiFES 
(6) ©ft^liTIBHt (6a) - (6 b) Ti^$*l* 

LIS 
[ft4 9] 




[1b5 0] 

Efts i] 




6a) 



[004 1] MG«fl»KI=tta#ffil^4i« 

w«»ai*M*it«fflwiiT;*y, us 5.212,043 (1993 

^5fl18S) s WO 97/33198 (1997^9^120) . WO 96/3 
7526 (1996^113288) , EP 0 794 458 (1997^9^10 
B) s EP 0 789 278 (1997^83138) , US 5,750,680 

(1998^5^125) , GB 2,340,830 A (2000^33 1 
B) . US 6,051,678 (2000fp4318B) , GB 2,345,286 
A (2000f£735B) » US 6,132,926 (2000*^10317 
B) , US 6,143,463 (2000ifM 1 3 7 B ) , US 6,150,069 

(2000^11321 B) . US 6,180,316 B1 (2001 ^1330 
B) . US 6,225,020 B1 (2001^53 IB) , US 6,235,44 
8 B1 (2001^53228) K.tfUS 6,235,447 B1 (2001 if 5 

^22 8) huvx hmi$.wzm 

h*'>?net*-h, if ft 3-x hJr->^atr^- 

[0042] mrsfia>***ii::**/< 
*->a>»j**ai=j: vmmztitc^mfrm+tmmt 

[0 0 4 3] 

[HMfl] BIT. **Wt*JS«l=»^*BL<RWr 

[0044] mmm 1 . ?* k u^^. h<ni»jtsais 

5$Ifii±l:DHA10017thUvAh [ (ft) K 



3 0°CT*9 0 W<— Lfc&2 3 0 Clc;^J|]*-frf== =1 
-X-OySftfc?*- hUv*r-<7)SiI££JASCO 
VUV 2 0 0#jfcf+ (spectrometer) ^ft]fflLTSi| 

[0 0 4 5] £ifcft|2. *tt%Klffi.[i:KfBJ*1fgl::d£ 

7^nU-fV100 g> THF 66g, AIBN 2 
g£5 0 OmL0>Rjf£Jf (round bottom) 7vXrj|zA 

fc<*12\ J5l£?g7&±fi)cLfcafe<7>@<* (tK'JT^PU 

@3fe^Lf= (>IX$8 0%) . :©S6«)H#8 0g, > 
Sy— /U500g£l O O OmLCORJg(S77X=llcA 
r-U7;M-P>7-ftXft*>« (trifluororaet 
hyl sulfonic acid) 1 mLSdllt LtSALtfrb 

®js (2 5°o -P2 4B#ia©^fc*Ki££-ti-fc:.> mat 

£f£5S7SL **S«»iR»3tS ( I R Spectrum) T? 1 
6 9 0 cm"'(Di»ilS/\*> K (band) tffc < £-£>£>£«tg! 
L. h Yx^;u7S>T'#ft£trTfrS>;<$/-;U£iSi 

RtJRoTJtffiftJSL. IttEst (1a) ©fcStttftfc 

(«*6 5 96) . 

[0 0 4 6] *HP«6, 8 2 0; (polydispers 
ity) 1.60; 

'H NMR 1.Z~2.1ppb(3H)s3.0~ 
3. 8 p p b (6H) . 3. 8-4. 7 (1H), 

[0047] mmM3. *«ni=ff«««iiKtti»±ai 
&j£tfciro§Jii ( 1 ) 

3tis«2T?KJB*nfcfnast d a) aaibfflo. ze 
gt, MSiC (2) ro#'J e_;u7x/-;uo. 4 5 5 
g fT'oeu^U a— ?• ftx— x/UT'-feT 1 - hi§ 

&2 4. 7 g|C&AL. C C IzUIEiS (5a) <08fti£fg 
±S"JO. 2g«S6lllL , rJ:<*«*1*fcft. 0.2wm<7) 

[0 0 4 8] SIMM. *3li8lc<I£WaSLEI*l»±H 
IBf£tt<OSift (2) 

Kltffll2i?ttJ6*tifclBrESC (la) OflMbfflO.2 6 
gt. (2) ©tH'J t*-;u7x/-;uo. 4 5 5 

g £ 'J J- ;UX-x;U74z-r- hjg 

JS2 4. 7 gK&AU CCfcttES (6 a) <7>t&|t3B 
tao.3g*iSaiLTJ:<»**1*-fc«. 0.2jl/mOT 

[0 0 4 9] SUA 5. *»HI=ft«ft«£LK«tlftJbK 
M/S^roSiSi (3) 

W«iSLSStlft±Sfflfi)ctl (Clariant 1 C 5 D) 10 0 
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mLICflTfBie (5 a) aftH*£fflO. 2 g £gft] LT 

[0050] mmme. *mwiz&&G®umm±m 
mm^omm u) 

ftttaSltl&Jtllf^ft (Ciariant 1C5D) 100 
mLlzHJESC (6 a) <D®M%±m 0 . 7 g * 8ft] LT 

[005 1]I»17. *4Mi::ft£*tta&atw]±M 

ttftftass (5) 

mm^m±mmmm (ciariant icsdi 100 

-h0.2gt*JnL-C*»6J:<JW»4*. **WI=« 

[0052] HJfcflaia. *jMi::fll«ffttaaitl&±B 
MfigtiroSiJg (6) 

*«a&*tl»±K«fiEto (Ciariant 1C5D) 100 

m l i= jfcg£±$ij© i??i^a- h*tt^*-y-7;u*- □ 
TV^^-r-O. 2 gtJSJOL-C* &«*: 

*%w \z % a *aras*fl& JtKfeAft * «« l fc . 

[0 0 5 3] Ste#l9. /^-><D»« (1) 

00 A (t>^hP-A) ron$-c*ft±ic^L2 
2 0°CT?9 0»|B*— > Lfcfc, 2 3°CIZ^iP$#T^ 

[0054] c©»«±t«rE*itffn-effli»fc7*h 

h*0. 4 0//mfl)i*-e3-f -f >^L, 13 
0°CT'9 OINR*— 0 Ltz'&2 3 < CI=^W*14-fc. •&© 
fc, ASMLttWArFSfgi (PASS/9 0 0. 
NA = 0.6 3) -C83fcU 1 3 0°CT'9 Oflfafftf'* 
—0 Lfc&2. 3 8SS%©TMAH7K;g;i££fiJfflLT 
SttLfettJIL 1 2 0 nm L/S/<*->fc» 

[0 0 5 5] £2fe0H 0. /W->0>Mm (2) 

l^Cirfcl&^TI*, fTESltfl 9 t Plti it 
J)120nm L/S/<*-:/£f»fc (H3#RB) . 

[0 0 5 6] SIMM 1. (3) 
fflTESftfll 5 -eiSit$^f=^ffl,J5*H»itH«BfiE^^ffl 
L>T3 9 0 A©»*-eaW±l=»*f *Cfc*»^-C 
I*. flEH»] 9 £ H*©:fra -CSitro 1 2 0 n m L 
/S/$*->£»fc (H4#M) . 

[0 0 5 7] MMM 2. /<*-:/©»« (4) 
DTE HSfefll 6 T?§}& * fife W«!a£8* IftiLKfl A*) £ ffi 
l\T3 9 0 A®mt!t!&tii±lzmifit?>Ct&tii^X 

i*. fjEH»i 9 1 mmonm-vmno 1 2 0 n m l 

/S/^->$f#fc (H5#M> . 
[0 0 5 8] 3. /\°*->©ffiH£ (5) 

ffrESiMi 7 -e«jss fefe««raaam±K«j£lii£ 3 



9 0 A ©J¥£ H&1&±.\zWm L 2 0 0 °CT* 6 0 WbI*- 
7Lfc&, 2 3 0 CI=HJiP$-a-C^gLSStlte±ISA^fie 
£*tfeS«l£«lLfe 0 

[0 0 5 9] d©»«±l=WEMS«1-Cffll*fc7*- h 
UvXt-fO.SO^mrofSt^-f-f^yL, 13 

o°ct?9 o^ibk-? Lfcgu a-ci^sps-afe. *© 

SL ASMLtiJ)ArFi*gl (PASS/900, 
N A = 0. 6 3) T*aS5fcU 1 3 0°C-C*9 O^IBISt;^ 
— ?Lfc^2. 3 8SS%©TMAH7lOaM&£fi|fflLT 
Sil£Lfeii££, H0 1 20nm L/S/<*->$1» 
fc (U6#RB) . 

[0060] nmmi 4. (6) 
mESitfl s -c»fi$tit=#«asitin±iiiEatt«ffl 
i^ct^^-ci*, mummm-i 3 tmwft&tm 

I(0120nm L/S/<£->£f#fe (H7#BB) „ 

[0061] mmm 1 5. '>fta»ifc«£fli£dt7*«i 

a£ttl&JtMEattaH& 

£K«2-eKS**ifc*rEa (1 a) a>aikMo.2 6 

gi. ffiTES2©^'J e~;U7i/-;U0. 455 gfc 

:7a tf b>?'./ 3— fjn- r^UT-bT 1 - h%&2 

4.7gl=ttAU CdlCfljfBSt (5 a) ©Sftltf6±ffl 
0. 0 4 g£*toLT«fc<?ga? 0.2;Um<7>1S 

«7 < ;u* £iia$-t*T *r«ajawift±Bi*afi)»!i£ ss 

Lfc„ 

[0062] 6. 

frE*««ii 5-e»a**ifc^*afi»i»±iii**i** 

2 0nm L/S©«|4»*<I/<4i->tl»fc (08# 

If.) . 

[0 0 6 3] it&m. /<*->©flM 

nmmi urn^t-?* hbvx h$w«assti»±K«i 

fiE^l (Ciariant 1C5D) A<a— f •< >^$nfcSffi 
±|C0. 4(/mroiSt'ifl, 1 3 0°CT*9 O&Pfl^ 
— ^ Lfc»2 3°C\Z$sW£-&tz a ^OHt. ASMLtiS) 
A r F&ftgtt (PASS/900, NA = 0.63) 
L , 1 3 0 °CT? 9 0 »IHStfX-' ? L fc^ 2 . 3 
8ma%roTMAH7Ki§i«^*JfflL-CS«LfciBS, £ 
i»120nm L/S©«»Ati&)a/^->«#fc 

(0 9#I) . 

[0 0 6 4] 

Ctlcjcy, asttffi±MBAttni::$£tifelftft±X! 
T*, -f**?^, 7* hUi?X h±«|5J:yTSPI=S-r* 

[01] (a) 1*7* hUS?Xh©Jfel[|=»f 



10 



*y, (b) 1*7* hus>xh©*w=»-f*«#*a< 

(c) l**»W**61»6*L4/^->oa»ttS3S-«-H-e 

[02] sn«9*x6i»6*ifc/<#->we**. 
[03] mVMi ofr&»&*ifc/<*-:/¥Jn**4. 
[04] IM1 1*6»6*ifc/<>->WtJS*. 

[05] mmmi 2^6»6tifc/<*->wr*4. 



[@6] sttfli 3frb#e>*ifc/^->¥£-cfc&o 
[0 7] ifiii 4*&n&*ife/<*->9JC-cft«. 
[0 8] mmmi 6^6»&*ifc/<*->¥Ji-e**. 

[0 9] ttWH*6H6#ifc/<5i->WTf**. 

[ft#a>iftl«] 

ioo Si'jfV^i 
102 7^-hUvXK 
104 /<* — :/ 

200 flKStMutlB 



[01] 



[02] 





[03] 
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02)%®% $ fi^ F 2H025 AA01 AA02 AB16 AC08 AD01 

xn&sstmmimz&gimisim. =& beoo beio bgoo cbh cb4i 

M 03 -302 CC20 DA34 FA29 

(72)SPJ3# $ jgff 2H096 AA25 BA06 CA06 EA05 HA01 

AIISBAttiittltntTttltEffllfl 5F046 PA07 
>T/<-h307-1301 
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